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The e-landscape: an unexplored goldmine
of the new millennium
Thow Yick Liang
Singapore Management University, 47 Scotts Road,
#06–00 Goldbell Towers, Singapore 228233,
Republic of Singapore
The Internet is an intangible cyberworld created by the hu-
man mind. Exploring and exploiting this e-landscape re-
quires a totally redefined mindset. The fact that it exists in
the mental realm also makes it a nonlinear system. In this re-
spect, understanding both intangible and nonlinear dynamics
is a requisite to the proper exploitation of e-commerce.
The e-landscape is a new edge of chaos where order and
disorder co-exist. It could be a goldmine for those who
swiftly recognize structure in this highly disordered territory.
The tremendous number of opportunities and uncertainties
embedded in the submerged portion of this iceberg are still
awaiting their explorers. Very likely existing strategies will
have to be modified and new strategies will have to be used.
This paper analyzes Singapore’s e-commerce experience on
the national basis with respect to this background.
Keywords: Connectivity, e-commerce, e-landscape, intangi-
ble assets, nonlinear systems, the Internet
1. Introduction
1.1. E-landscape
The Internet is an open infocomm system that will
eventually connect the entire world. TCP/IP, the soft-
ware that makes the Internet operate, has such an out-
standing performance that the cyberworld appears to
be seamless [1]. With the introduction of the World
Wide Web, the consequence is the emergence of an
e-landscape with a tremendous number of opportuni-
ties. The present development of the Grid will fur-
ther revolutionize the Internet. The length, breadth and
depth of the e-landscape are indeterminate. The op-
portunities embedded in the cyberworld are enormous.
This e-goldmine has already attracted several cate-
gories of people, varying from technopreneurs to ven-
ture capitalists to academics, into its domain.
A new generation of explorers is now gearing up
to explore and exploit these newly discovered territo-
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ries. Although new territories are being discovered fre-
quently, striking and unearthing the nuggets may not
be straightforward. However, the excitement, the dan-
ger and the rewards may be beyond those of the older
generation of explorers. It is a new race and a new bat-
tle that humankind has taken on. The challenge is in
a different dimension. It does not tap into the physi-
cal stamina of the human body alone. It tests the inno-
vation and creativity of the human mind [7,8,11]. The
rewards can be on the order of billions of US dollars.
For economic activities, the emergence of this whole
new world requires a fresh mindset. Coupled with the
emphasis on knowledge management and intellectual
property, the basis of competition has been drastically
redefined. This quantum change may take countless or-
ganizations by surprise. Unless they quickly sink into
the new paradigm, they may be eradicated. Overnight,
the management of physical economic resources as-
sumes an auxiliary role and new intangible assets such
as collective intelligence, knowledge and theory as-
sume the center stage. In the drastically redefined bat-
tleground, two extremely significant factors must be
noted. They are, namely, that businesses are now com-
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peting in the mental realm, and that the freshly discov-
ered e-landscape is an open nonlinear system.
1.2. Mental realm
Business competition has been shifting gradually
from the physical landscape to the intangible mental
landscape. The Internet has accelerated the transforma-
tion. The e-landscape is a creation of the human mind
through the keyboard. Its boundaries can be stretched
as far as the human mind itself. In this respect, busi-
ness organizations have to adopt a fresh approach and
structure to compete in the new environment.
Fundamentally, in the fresh arena, business orga-
nizations have to be intelligent, adaptive and highly
flexible. Intelligent organizations possess an orgmind
[9,10,12,14]. An orgmind can be nurtured from the
bottom up by first fusing a cluster of human minds. An
organization with an orgmind that is mindful can take
on the mental realm more effectively. A high level of
collective intelligence enables an organization to iden-
tify innovative and creative opportunities more read-
ily. A highly fused orgmind will orchestrate the emer-
gence of more effective intangible and physical struc-
tures. The entire process is evolutionary in nature.
In this respect, an intelligent organization is more
adaptive and competitive in a knowledge-based econ-
omy. Its mindset and structure resembles that of a bio-
logical being competing in an ecological system. The
primary focus is on smart learning and fast adaptation.
In this context, intangible assets such as human and in-
tellectual capital are highly valued. If these intangible
entities are well-managed and developed they will en-
hance the competitiveness of the organization greatly.
Inevitably, in the mental realm, the prime impetus is in-
telligence, and the high-value-added functions are the
knowledge-associated activities.
1.3. Nonlinear world
The e-landscape is a nonlinear system [2–6,15–17,
21,23–28]. Recognizing and comprehending the differ-
ences between linear and nonlinear systems is there-
fore vital in the new competition. Some properties of
linear systems such as hierarchical decomposition are
no longer applicable. Understanding nonlinear dynam-
ics or complexity is a new niche. In complexity, order
and disorder exist concurrently. The underlying princi-
ple of complexity is to examine and exploit disorder to
reinforce order. This property is an inherent character-
istic of nature.
Thus, the e-landscape is a new edge of chaos
in which opportunities that are beyond our present
comprehensibility are embedded. In such a nonlinear
world, there are three properties, namely, the butterfly
effect, the rugged landscape and the red queen race,
that are vital.
a: The butterfly effect refers to the high sensitiv-
ity towards a change in initial conditions. Thus,
when the butterfly effect manifests itself, a small
variation in input can lead to a totally unexpected
output. For businesses, the implication is that in
recognizing the right set of conditions, a small
investment can reap large returns.
b: The rugged landscape concept emphasizes the
swift attainment of local optima. The implication
is that opportunities existing at the edge of chaos
must be seized and optimized quickly. Otherwise,
later in the competition, only marginal benefits
can be derived.
c: The third important property of complexity is the
red queen race. This property indicates that un-
der certain extreme competitive conditions, any
niches identified are only temporary. Participants
in this race can only maintain a temporary com-
petitive advantage and the race has no known des-
tination.
This brief introduction to nonlinearity and the men-
tal realm clearly demonstrates that involvement in
e-commerce requires a paradigmatic shift in both
thinking and operation. Exploiting the e-landscape re-
quires a totally different management approach. Busi-
ness organizations hoping to compete and survive in
this newly created world must be highly intelligent
and adaptive. Their structures and operation proce-
dures must be revamped, and the strategy to be adopted
must be emergent in nature.
The central theme of this fresh realization points to-
wards the development of an intelligence paradigm.
In a human setup, intelligence originates from the in-
dividual minds and the orgmind. It is from the org-
mind and the intangible deep structure that the phys-
ical structure should evolve. In this respect, organiza-
tions have to immerse themselves beyond the physical
structure into the intangible structure and the orgmind
to better understand what intelligence design is.
With the redefined mindset, this study attempts to
examine some e-commerce experiences and to com-
pare them with the inevitable changes taking place.
The focal center, however, is on the e-commerce strat-
egy adopted by Singapore. Although Singapore has
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been using Electronic Data Interchange technology for
a decade, the current e-commerce strategy has been
evolving only over the last three years.
2. E-commerce pioneers
2.1. Some entrenched strategic models
The e-landscape is a new edge of chaos where or-
der and disorder co-exist. An interesting question to
ponder is whether during a period of stasis, older es-
tablished strategic models such as the five competi-
tive forces and critical success factors are still use-
ful guides [18–20]. In a perturbative environment, the
dynamic is fairly linear and therefore we must ask
whether these linear models can still be used for fore-
casting and mapping out a strategy. Perhaps details in
the set of critical success factors have been modified.
The concern is whether the deliberate approach can
still be adopted.
At a punctuation point, fluctuations become vio-
lent and unpredictable. A quick shift into the emer-
gence mode may be the best option for survival.
However, the adaptive characteristic must be nurtured
in an intelligent organization even in times of order
and stability. Thus, a new mindset that comprehends
and adopts a combination of deliberate and emer-
gence strategies is necessary for survival in a nonlin-
ear world. Organizing around intelligence becomes the
key mode for structuring organizations so that they can
learn faster, adapt smarter, and evolve more success-
fully.
2.2. E-commerce development
E-commerce as a new way of conducting business is
growing at a very fast pace. Starting at basically zero
in 1995, the estimated worldwide e-commerce transac-
tions in 1997 amounted to US$ 26 billion. By 2001-02,
they will reach US$ 330 billion and by 2003-05, they
will be about US$ 1 trillion [22].
Most e-commerce activities are still concentrated in
the developed countries with strong infocomm infras-
tructures. The US is the foremost user of this mode
of transaction. In particular, the governments of the
US, UK, Japan and Singapore are actively monitoring,
promoting and exploiting e-commerce. In these coun-
tries, information technological infrastructures are put
in place and businesses are encouraged to adopt the
e-commerce approach. However, as e-commerce is go-
ing to have a significant impact on the economy, many
other countries, including the less developed ones, are
also seriously examining this option [13].
3. The Singapore experience
Singapore has a vision of being an international
e-commerce hub, where e-commerce transactions from
the region as well as from around the world are pro-
cessed. Building on its strengths as an international
trading hub and its business competitiveness, in August
1996, the Singapore government launched the Elec-
tronic Commerce Hotbed (ECH) Program to jump-
start, promote, and globalize e-commerce. In 1998,
the more comprehensive Electronic Commerce Mas-
terplan was mapped out to drive the pervasive use of
e-commerce in Singapore. Since then, much progress
has been made in Singapore’s e-commerce landscape.
The areas that have been developed considerably are as
follows:
3.1. Laws and Regulations
For e-commerce to evolve, pro-business laws and
regulations are needed to create an environment of
trust, predictability, and certainty. A safe and secure
e-commerce environment is essential for businesses
to conduct their operations in the cyberworld. In re-
sponse to this, the E-Commerce Policy Committee was
formed in early 1997. Among the numerous measures
taken, a major specific policy recommendation by the
E-Commerce Policy Committee was the enactment of
the Electronic Transactions Act (ETA). Some of the is-
sues addressed by the ETA include the legal recogni-
tion of electronic signatures and the legal liability of
service providers.
3.2. Infrastructures
A well-established operating environment where
key services such as network services, trust systems
and payment services are readily available is a requisite
for the successful implementation of online business
processes. The Singapore government, together with
IT industrial partners and financial institutions, has de-
veloped infrastructural services which include the fol-
lowing aspects:
(a) Connectivity
SingaporeONE has put in place the physical net-
work that has a 45 Mbps direct Internet connection to
the US Internet backbone, and this is growing as lo-
cal Internet Service Providers increase their connec-
tion bandwidths through satellite links. At the moment,
Singapore has three Internet Access Service Providers,
namely, StarHub Internet, SingNet Internet and Pacific
Internet.
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(b) Identification
The Internet is a global and faceless environment.
Being able to identify and trust the other party is a
challenge in all Internet transactions. Hence, creating
a secure infrastructure for electronic identification is
vital to protect transactions that occur over the Inter-
net. In Singapore, Netrust Pte Ltd was formed to man-
age digital keys and certificates. This development has
helped to enhance the trust level of e-commerce partic-
ipants.
(c) On-line payment systems
A variety of online payment mechanisms has been
developed for payment collection over the Internet.
Consumers can make online payments using CashCard
through NET’s C-ONE service (CashCard for Open
Network E-Commerce). Credit card payments can also
be made on the Internet. A payment protocol devel-
oped and promoted by Visa and MasterCard, the Se-
cure Electronic Transaction, is currently being piloted.
The third payment method is the NETS Financial Elec-
tronic Data Interchange (FEDI), an electronic payment
service similar to inter-bank GIRO services.
(d) Directory services
A range of products catering to different target users
has been launched to provide users in an open net-
work with contact information about people, products,
and services. These services include SingaporeCon-
nect, Business Information Locator, Calender ONE,
and Shopping Village.
(e) Intermediary E-commerce services
Intermediary e-commerce services are provided by
Commerce Solution Providers (CSPs), which are or-
ganisations that offer complete end-to-end solutions
for businesses that choose not to, or do not have the
capability to, implement e-commerce systems on their
own.
3.3. Incentive and support schemes
In order to attract international and local compa-
nies to base their e-commerce activities in Singapore,
Singapore has instituted a number of investment and
tax incentives for online businesses. Through the Info-
Communications Development Authority of Singapore
(IDA) various support schemes such as the Cluster De-
velopment Fund, Innovation Development Scheme and
Approved Cyber Trader Scheme are made available to
companies venturing into electronic business.
3.4. Education and publicity
To date businesses still lack knowledge about the le-
gal and policy infrastructure, and customers’ inclina-
tion towards using e-commerce. Singapore has numer-
ous e-commerce training and awareness programs to
overcome the barriers to e-commerce growth.
3.5. Internationalization
To enable businesses to trade confidently with over-
seas partners, Singapore has begun to put in place leg-
islation that is internationally consistent. Work with its
major trading partners to align each other’s e-commerce
laws is in progress. Singapore will also continue to par-
ticipate actively in major forums to bring about interna-
tional agreements on the harmonization of e-commerce
frameworks. Singapore is currently the co-chair of the
APEC e-commerce taskforce and the vice-chairman of
the UNCITRAL Working Group on e-commerce.
4. Examples of e-commerce applications
As a result of the above effort to jump-start the per-
vasive use of e-commerce and to position Singapore as
an international e-commerce hub, there is now a va-
riety of e-commerce applications in Singapore, such
as the Mindef Internet Procurement System (MIPS),
AsiaOne, NTUC FairPrice, and Cold Storage (see Ta-
ble 1). The NTUC FairPrice and Cold Storage opera-
tions are discussed in more detail below.
4.1. Cold Storage (http://www.coldstorage.com.sg)
Cold Storage is the first supermarket in Singapore
to take up the challenge of e-commerce. All customers
who avail themselves of the Cold Storage Dial and
Deliver Service can use the personal PIN allocated to
them to place orders by telephone, fax or the Inter-
net. Orders can be made 24 hours a day but goods are
not delivered on Sundays and public holidays. Delivery
also requires a minimum order of S$ 50 and a delivery
cost of S$ 5 is charged. Payment can be made by using
the Cold Storage Card or Nets Cashcard, or by cash or
check on delivery. Products that do not meet the cus-
tomers’ satisfaction can be replaced or the money can
be refunded.
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Table 1
Additional e-commerce activities in Singapore
Electronic application in Singapore
1. Local retail application
Asia One
CD Web
CDSS.com
Cold Storage Dial and Deliver Centre
Cyberpharmacy
Digiland Mall
HP EC Centre
NTUC Cybermart
Plaza ONE
SISTIC
Yellow Pages Commerce
Nanyang Optical
2. Local service application
OCBC Internet Banking – Manage your finances and pay for your traded shares online
UOB Cyberbank
CDP Online – Central Depository Pte Ltd
EQ-Way-Lim & Tan Securities
Fraser Direct – Fraser Securities Group
OngLine – Ong & Co
POEMS
Sass-I-JM Sassoon
Vickers Ballas Securities – Vickers Ballas Holdings Limited
3. Local business-to-business application
BookNet – Procurement for Book suppliers and retailers
GlobaLink – Information on trade regulations, opportunities, and statistics
SGConnect – Complete directory for Singapore business
ShopNET
STMS Inter*Change – Inter-business procurement
4. Government application
CPF PAL Internet Online Services – Statement Request Services – check your monthly CPF statements instantaneously
IRAS e-filing of income tax
URA Form Submission
Mindef Internet Procurement System (MIPS) – by the Ministry of Defence
Government Internet Tendering Information System (GITIS) – by the Ministry of Finance (Budget Division)
Integrated Land Information Service (INLIS) – by the Ministry of Law
Electronic Government Services Directory (E-GSD) – by the National Computer Board
The Singapore Government Shopfront – by the National Computer Board
Electronic Transmission of Returns (ETR) – by the Singapore Department of Statistics
Immigration Automated Clearance System – by the Singapore Immigration and Registration, Ministry of Home Affairs
Online Booking of Basic Driving Theory Test – by the Singapore Police Force
IBOOK – a sports facilities reservation system by the Singapore Sports Council
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4.2. NTUC FairPrice
(http://cybermart.ntuc-fairprice.org.sg)
Similarly, at the NTUC FairPrice-operated Cyber-
mart, only registered members may place orders. The
Cybermart receives orders 24 hours a day but deliv-
eries are made only on weekdays and not on week-
ends or public holidays. Customers can select their pre-
ferred delivery time slots. However, in the event that no
one is present to receive the delivery, a collection slip
will be left on the premises. The customer will then
have to collect the ordered goods from a nearby NTUC
FairPrice store. Again, an order must have a minimum
value of S$ 50 and there is a delivery charge of S$ 5.
5. Analysis
Similar to other parties that have ventured into
e-commerce, Singapore’s primary focus is on the ef-
fectiveness of the tangible physical structure and the
security of the operation environment. The thinking
and management approach adopted by the e-commerce
operators is not drastically different from the conven-
tionally operated approach. The paradigmatic shift and
change in requirements specified at the beginning of
this paper are totally unknown to most businesses.
Considering e-commerce operation as an extension
of present business practices could be a fatal error.
For instance, implementing e-marketing strategy that
is similar to current marketing strategy may not be
effective. Perhaps the present approach is just an in-
terim measure. Therefore, it finds itself in such a sit-
uation where certain strategic models such as Porter’s
five forces may have to be modified. For instance, the
basis of competition may be totally redefined by cus-
tomers instead of competitors. In the new environment,
the customer’s satisfaction as a critical success factor
may be even more greatly enhanced.
At the moment, there are three common forms
of e-commerce in Singapore, namely, business-to-
business, business-to-customer, and the digital mid-
dleman. Business-to-business e-commerce appears to
be the form with the least problems as some busi-
nesses are already comfortable with older methods of
e-commerce such as Electronic Data Interchange. This
community of users is growing fairly fast.
However, the potential nuggets lie in the other two
forms of e-commerce. It is also in the latter two forms
of e-commerce approaches where nonlinearity and
complexity are overwhelming. Deeper thoughts have
to be invested into their operations if the butterfly effect
is to be exploited. This freshly created edge of chaos is
still very new and all the explorers are inexperienced.
Although there are some success cases, most explorers
are still skimming along the surface of the e-landscape,
not realizing what is embedded in the depths. In fact,
the situation is that most explorers do not know how to
tunnel deeper into the e-goldmine.
6. Conclusion
A new mindset is a requisite for venturing into the
freshly discovered nonlinear mental realm of the e-
landscape. At the moment, only the tip of the iceberg is
visible. Nobody knows the boundaries of the e-world.
It is not only seamless to the hardware that supports it.
It sees no geographical or political boundaries.
The e-world is an emerging and continuously evolv-
ing matter-energy connection. Intelligence or mental
energy is converted into electrical energy to capture the
former using physical symbol systems and graphics.
The consequence is a physical connectivity that instills
mental connectivity, and vice-versa. The e-landscape
is the medium that will connect all of humankind. It is
a step towards a unified world. The global mind may
eventually emerge from the Internet and its advance-
ment.
In this regards, a more wholesome approach towards
e-commerce is to embrace both the tangible and the
intangible. The present emphasis on a reliable tangi-
ble physical structure and certain aspects of the intan-
gible environment is a development in the right direc-
tion. However, other aspects of the nonlinear activi-
ties of the human mind and the properties of the com-
plex adaptive systems must be exploited. A better un-
derstanding of human minds as interacting agents of a
larger orgmind or socmind is the key to exploring the
e-landscape more effectively.
Therefore, the increasing emphasis on e-commerce
is also in alignment with the greater focus on knowl-
edge management, intellectual property, and info-
comm technology in a knowledge-based technology.
As indicated earlier, the opportunities embedded in the
e-landscape could have infinitely large returns that hu-
mankind has not even envisaged. However, the entire
e-landscape and the other knowledge-focused activi-
ties are still in their infancy. Those that discover or-
der in this new edge of chaos will be handsomely re-
warded.
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Finally, in the emerging environment, organizations
must behave primarily as intelligent corporate beings,
manipulating their collective intelligence and knowl-
edge structures, in the same manner that biological en-
tities compete for survival in an ecological system. The
new strategy to be adopted is the intelligence strat-
egy that encompasses both the deliberate and emergent
components. Such an approach is inevitable as busi-
nesses now have to manage both linear and nonlinear
changes.
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